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摘   要  
I 











































Traditional cellular mobile communication systems is facing severe 
challen- ges, one challenge is that cellular mobile communication systems 
cannot be applied for emergency communication which requests a rapid and 
temporary communication networking because of fixed infrastructures, the 
other challenge is that inter cell interference of cellular mobile 
communication systems influence on cell spectral efficicency and cell edge 
user spectral efficiency severely which cannot satisfy the increasing QOS 
requirements. With breaking the restraints from traditional cellular mobile 
communication systems, research on key techniques of wireless networking 
system and spectral efficiency is significant. So, the research of the 
dissertation focuses on the key techniques of wireless networking system and 
spectral efficiency. The major results include the following aspects. 
 Based on the comprehensive analysis of the system requirements and the 
technical specifications of the motorcade decentralized wireless communicat- 
ion system, we design system solutions carefully in which several key 
techniques including asynchronous networking, walsh q-ary modulation, 
equal gain combining, dynamic channel assignment and RTS-CTS-ACK 
three-way handshake protocol are adopted. Test results show that system 
functions and sytem performance meet the qualifications well. As for the 
question that the system network capacity is low and the system scalability is 
poor, the joint power and channel assignment is presented. 
As for the issue that inter cell interference of cellular mobile 
communication systems influence on cell spectral efficicency and cell edge 
user spectral efficiency severely, we point that multicell cooperative 
processing can mitigate inter cell interference effectively. Distributed antenna 















many remote antennas are geographically distributed in a large area and are 
connected to a central processor by fibers and\or coax cables etc, the sum rate 
capacity of a multi-user distributed antenna system is analyzed. To mitigate 
inter-user interference, minimum mean squared error (MMSE) receivers are 
utilized to cooperatively process the received signals in the uplink. For very 
large number of users and remote antennas, the asymptotic uplink sum rate of 
MMSE receivers is derived by using virtue of random matrix theory, which 
can be simply calculated in an iterative way. 
To simplify cooperative signal processing in multi-user distributed 
antenna system, the neighboring antennas are statically clustered. Considering 
cases in which the number of users is different, a comparison of several 
transmiting schemes is given: scheduling the best user, scheduling multiple 
users simultaneously and scheduling multiple best users. It is demonstrated 
that antenna clustering can achieve an increase of the sum rate capacity with 
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Long Term Evolution，LTE）[4]，其标准化进程安排分为 2004 年 12 月份到 2006




移动通信系统存在的专利过分集中问题。为此，LTE 在采用 AMC 和 HARQ 技
术的基础上，引入了先进的 MIMO、OFDM 技术，进一步提高了频谱效率，下
行链路达到 5bit/s/Hz，上行链路达到 2.5bit/s/Hz，在 20MHz 频谱带宽能够提供







这就意味着仅依靠 OFDM 和 MIMO 技术不能够完全解决多用户蜂窝移动通信系
统中频谱效率的问题。 
在 2005 年 10 月 18 日结束的 ITU-RWP8F 第 17 次会议上，国际电联（ITU）
给了超三代（Beyond3G）系统一个正式的名称 IMT-Advanced 系统。2008 年 1
月，ITU-R已向全球发出了征集 IMT-Advanced技术的通函，各技术阵营将从2008























第 1 章   绪论  
- 3 - 
小区不再完全以某个地理位置为中心，而是以用户为中心，以业务为中心。
分布式无线通信系统以采用 RoF 的分布式天线技术为代表，如清华的
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统频谱效率。对多个小区的信号进行联合处理是基于新型的、灵活开放的
无线移动通信网络结构。这些新型的网络结构主要包括：  















1991 年，CDMA 技术被应用于分布式天线系统，用 RAKE 接收技术




 群小区和广义小区结构  
Tao 和 Zhang 等人 [11][12][13]针对蜂窝组网结构中小区面积减小时会导
致的频繁切换问题，提出了一种新型的组网策略——群小区（Group Cell），
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